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Pre-Clinical Phase I Phase II Phase III NDA 
Filed 

Antidepressant 6 13 18 4 3 

www.phrma.org 
www.neurotransmitter.net 

Drug Name Company Indication Phase of 
Development for 
Depression 

Desvenlafaxine 
(Pristiq®) 

Wyeth • MDD 
• GAD 
• Fibromyalgia 
• Neuropathic Pain  
• Vasomotor 
Symptoms due to 
Menopause 

• NDA filed 12/05  
• Approvable letter 
received 1/07 

Gepirone ER Fabre-
Kramer / 
GSK 

• MDD • NDA filed 12/03 
• Non-Approvable letter 
received 6/04 
• Supplemental NDA 
filed 5/07 

www.phrma.org 
www.neurotransmitter.net 

Drug Name Company Indication Phase of Development for 
Depression 

Mifepristone  
(Corlux®) 

Corcept 
Thera-
peutics 

• MDD with 
psychotic 
features 
• Dementia 
• Eating 
Disorders 

• Phase III 
• NDA Submitted 10/06  

Amibegron  
(SR 58611) 

Sanofi-
Aventis 

• MDD 
• GAD 

• Phase III 
• NDA Submission planned for 
2008 

Saredutant   
(SR 48968) 

Sanofi-
Aventis 

• MDD 
• GAD 

• Phase III 
• NDA Submission planned for 
2008 

www.phrma.org 
www.neurotransmitter.net 
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Drug Name Company Indication Phase of Development for 
Depression 

Valdoxan 
(agomelatine, 
AGO 178) 

Servier / 
Novartis 

•MDD 
• Anxiety 
•Sleep 
Disorders 

• Phase III (US) 
• Refusal of Marketing 
Authorization (EU) 7/06 
• EU Resubmission planned for 
2007 

Vilazodone Clinical 
Data 
Online, 
Inc 

• MDD • Phase III 
• NDA Submission planned for 
2008 

www.phrma.org 
www.neurotransmitter.net 

MAO-I 

TCA 

SSRI 

NDRI 

SNRI 

SARI 

Single Neurotransmitter Effect 

α-2
 Antagonist 

Multiple Neurotransmitter Effect 

Drug Name (Phase III) Pharmacology 

Desvenlafaxine (Pristiq®) 5-HT/NE Reuptake Inhibition 
Gepirone ER 5-HT1A Partial Agonist 

Mifepristone (Corlux®) Glucocorticoid Receptor Antagonist 
Amibegron (SR 58611) β3 Agonist 

Saredutant  (SR 48968) NK2 Antagonist 

Valdoxan (agomelatine, AGO 178) MT1 and MT2 Agonist 
5-HT2C Antagonist 

Vilazodone  5-HT Reuptake Inhibition 
5-HT1A Partial Agonist 

www.phrma.org 
www.neurotransmitter.net 
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Drug Name (Phase II) Pharmacology 
Casopitant (GW679769) NK1 Antagonist 

DOV 216, 303 5HT/NE/DA Reuptake Inhibitor 

DOV 21,947 5HT/NE/DA Reuptake Inhibitor 

Pexacerfont (BMS-562086) CRF1 Antagonist 

www.phrma.org 
www.neurotransmitter.net 

VENLAFAXINE 

O-desmethylvenlafaxine 

CYP450 2D6 

N-desmethylvenlafaxine 

Other Minor Metabolites 

N,O-didesmethylvenlafaxine 

J Clin Psychiatry 2007;68:677-688. 
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J Clin Psychiatry 2007;68:677-688. 
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J Clin Psychiatry 2007;68:677-688. 

J Clin Psychiatry 2003;64:243-249. 
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J Clin Psychiatry 2003;64:243-249. 

J Clin Psychopharmacol 2005;25:79-84. 

Neuropsychopharmacology 2006;31:628-636. 
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J Clin Psychopharmacol 2001;21:516-521., 
 Biol Psychiatry 2002;52:386-392., J Clin Psychiatry 2005;66:598-602. 

www.sanofiaventis.com 

www.sanofiaventis.com 
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www.sanofiaventis.com 

Devane CL. Pharmacotherapy 2001(9):1061-1069 
Current Pharmaceutical Design 2005;11:1529-1547. 
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↑ Substance P 
NK1 Receptor 

NK
2 Receptor 

↑ NKA 

Saredutant – Mechanism of Action 

Saredutant – 
NK2 Receptor  
Antagonist 

www.sanofiaventis.com 

www.sanofiaventis.com 
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www.sanofiaventis.com 

Eur Neuropsychopharmacol 2006;16:93-100. 
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Desvenlafaxine 

Gepiro
ne ER 

Amibegron 

Saredutant 

Agomelatin
e 

Vilazodone 

2007  2008  2009 - 2010 

Pre-Clinical Phase I Phase II Phase III NDA 
Filed 

Antipsychotic 4 12 15 2 2 

www.neurotransmitter.net 
www.phrma.org 
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Drug Name Company Indication Phase of 
Development for 
Psychosis/ 
Schizophrenia 

Bifeprunox 
(DU-127090) 

Solvay, Wyeth • Schizophrenia • Non-approvable 
letter received 8/07 

Zomaril 
(Iloperidone) 

Vanda 
Pharmaceuticals 

• Schizophrenia 
• Bipolar Disorder 

• NDA filed 9/07  

Asenapine 
(ORG5222) 

Organon • Schizophrenia 
• Bipolar Disorder 

• Phase III 
• NDA submission 
planned for 2008 

Ocaperidone Evotec • Schizophrenia • Phase III  

www.neurotransmitter.net 
www.phrma.org 

Current Antipsychotic Therapy 

D 2 A
ntagonist 

D 2/5
-HT 2A

 Antagonist 

D 2 P
artia

l Agonist 

Mechanism of Action of 
Investigational Antipsychotics 

Drug Name (Phase III) Pharmacology 

Bifeprunox (DU-127090) D2 Partial Agonist 
5-HT1A Partial Agonist 

Zomaril (Iloperidone) D2 Antagonist 
5-HT2A Antagonist 

Asenapine (ORG5222) D2 Antagonist 
5-HT2A Antagonist 

Ocaperidone D2 Antagonist 
5-HT2A Antagonist 

www.neurotransmitter.net 
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Mechanism of Action of 
Investigational Antipsychotics 

Drug Name (PHASE II) Pharmacology 

ORG 34517/34850 Glucocorticoid receptor type II 
(GRII) antagonist 

ORG 24448 AMPA modulator 
Lu-35-138 D4 Antagonists 

5-HT2A Antagonist 

ACP-104 Metabolite of clozapine 

Talnetant (SB-223412) NK-3 Antagonist 
P-101 Alpha-2-adrenoceptor antagonist 

ORG 25935 GLYT1 (glycine transporter) 
inhibitor 

AVE 1625 CB1 Antagonist 

www.neurotransmitter.net 

Bifeprunox – Efficacy - Acute Treatment 

Meltzer et al. 2007.
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Pairwise comparisons between risperidone and placebo were based on a model including  
all treatment groups, but using only the contrast for risperidone versus placebo 
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PBO BX 20 mg BX 30 mg 

Number of Patients 166 159 172 

Number of Relapses 98 (59.0%) 64 (40.3%) 66 (38.4%) 

Bourin , et al. 2007. 

Bifeprunox - Time From 
Randomization to Deterioration 

0 

10 

20 

30 

40 

50 

60 
PBO 

Bifeprunox 
20mg 

Bifeprunox 
30mg 

Pe
rc

en
ta

ge
 o

f P
at

ie
nt

s 
w

ith
  

D
et

er
io

ra
tio

n 
A

t S
tu

dy
 E

nd
po

in
t 

Poster – 2007 International Congress on Schizophrenia Research. 

HPDL CLOZ RISP OLZ QTP ZIP ARIP PALI BIFEP 

EPS* +++ 0 + 0/+ 0 0/+ 0/+ + 0 

Weight gain/ 
Endocrine 

+ +++ ++ +++ ++ 0/+ 0/+ ++ 0 

Anticholinergic 0 +++ 0/+ +/++ 0/+ 0/+ 0 0/+ 0 

Hematological 0 +++ 0 0 0 0 0 0 0 

Cardiovascular + 0/+ + + + ++ 0 + 0/+ 

Prolactin ++ 0/+ +++ 0/+ 0/+ 0/+ 0 +++ 0 

Sedation + +++ + +/++ ++ ++ + + + 

Adapted from Masand PS et al. 1998. 

Bifeprunox – Tolerability

*At appropriate doses;     0 = none;   + = mild;   ++ = moderate;   +++ = substantial 
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Trial 
Number 

N Doses* PANSS 
Improvement 

Outcome 
(Significance vs. 
PBO) 

LILP 3000 621 PBO 
ILO 4mg/day 
ILO 8mg/day 
ILO 12mg/day 

-4.6 
-9.0 
-7.8 
-9.9 

N/A 
NS 
NS 
P<.05 

LILP 3004 616 PBO 
4-8mg/day 
10-16mg/day 

-3.5 
-9.4 
-11.1 

N/A 
p<.02 
p<.001 

LILP 3005 710 PBO 
12-16mg/day 
20-24mg/day 

-7.6 
-11.0 
-14.0 

N/A 
NS 
p<.01 

* Declared dose (dose for which the drug must show 
statistically significant improvement vs. PBO) 

www.vandapharma.com 

www.vandapharma.com 

pKi
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Data on File: Organon 
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Data on File: Organon 

Drug IR Tabs/ 
Caps 

IM Depot 
IM 

Solution Quick 
Dissolve 

SR 

Clozapine Yes No No No Yes No 

Olanzapine Yes Yes Yes** No Yes No 

Quetiapine Yes No No No No Yes 

Risperidone Yes No Yes Yes Yes No 

Ziprasidone Yes Yes Yes** No No No 

Aripiprazole Yes Yes Yes** Yes Yes No 

Paliperidone No No Yes** No No Yes 

** In development – not FDA-approved 

Conley R. et al. 2006 

Elementary Osmotic Pump 

Water enters through 
Semi-permeable membrane  

Osmotic 
Drug Core 

Osmotic Delivery Orifice 

Rate control 
membrane 

Drug  
Compartment 1 

Drug 
Compartment 2 

Osmotic push 
compartment 

Water enters through 
Semi-permeable membrane  

Longitudinally Compressed Tablet (LCT) 

Osmotic Push-Pull Tablet 

Rate control 
membrane 

Drug  
compartment 

Osmotic push 
compartment Water enters through 

Semi-permeable membrane  

Osmotic Delivery Orifice 

Osmotic Delivery Orifice 
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Formulation contains microspheres 
of 25-150 microns in diameter 

Nanometer = a billionth of a meter 
Micron = millionth of a meter 
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Kabanov AV, et al. 2004; Lockman PR, et al. 2002; Sahoo SK, et al. 2003  

www.elan.com 

3000 nanometers 

100  nanometers 

30 Fold Reduction 

NanoCrystal Particle 
(<1000 nm) 

GRAS 
stabilizers 
adsorbed  
to particle 

Micronization vs. Nanonization 

NanoCrystal particles have increased surface area 

Total Surface Area 
6 cm2 

Total Surface Area 
12 cm2 

Total Surface Area 
24 cm2 

Ereshefsky L  2002, Ereshefsky L 2006 
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Ereshefsky L  2002, Ereshefsky L 2006 

Ereshefsky L  2002, Ereshefsky L 2006 
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Ocaperid
one 

Iloperid
one 

Olanzapine LAI 

Asenapine 

Paliperid
one LAI 

2009-2011   
Bifeprunox 


